A global ocean model with 1/12
while it peaks in winter in the Pacific's subpolar gyre and the Labrador Sea, and has no 23 significant seasonal cycle in most of the eastern basins and the Southern Ocean. Regional 24 studies confirm this for the North [Qiu, 1999] and South Pacific [Qiu and Chen, 2004] 25 subtropical gyres.
26
Local maxima in EKE in the vicinity of strong currents and fronts can easily be ex-27 plained by baroclinic and barotropic instabilities caused by sharp gradients in velocity.
28
Interannual changes in these instabilities, driven by either meridional shifts of the asso- variability, dissipation of surface EKE through wind work [Zhai and Greatbatch, 2007] 44 and heat fluxes [Zhai and Greatbatch, 2006a, b] has to be taken into account. These dis-45 sipation processes were suggested to be driving the seasonal variability of surface EKE
46
in the Gulf Stream region, with weaker dissipation in summer [Zhai et al., 2008] .
Here, we report on high-resolution model simulations that shed new light onto the mech- from the model simulation in the subtropical gyres (cf. Figure S1 ). We thus use (u, v) for 88 our analysis, as no further data processing is required. 
110
The phase of the annual cycle of surface EKE (the month with highest EKE) is in boxes, EKE in the model is two to three times lower than EKE from observations, partly winter.
195
However, another and probably a more important aspect of the seasonality in sur- for the same change in SST are stronger in winter, leading to an enhanced damping, 239 which is reduced during summer when there is also a strong decoupling of the deeper 240 layers through the seasonal thermocline from the surface due to the strong stratification. 
